EP 4 477 285 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
18.12.2024 Bulletin 2024/51

(21) Application number: 24190871.4

(22) Date of filing: 20.06.2019

(11) EP 4 477 285 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
AG3F 13/24 (201407 GOGF 3/02 (2006.0%)

(562) Cooperative Patent Classification (CPC):
AG63F 13/24; GO6F 3/02; GO6F 3/0205

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 21.06.2018 JP 2018117877

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
19822358.8 / 3 812 017

(71) Applicant: Sony Interactive Entertainment Inc.
Tokyo 108-0075 (JP)

(72) Inventors:
¢ MORITA, Masaho
Tokyo, 108-0075 (JP)
* NOKUO, Taichi
Tokyo, 108-0075 (JP)

(74) Representative: D Young & Co LLP
3 Noble Street
London EC2V 7BQ (GB)

Remarks:
This application was filed on 25.07.2024 as a
divisional application to the application mentioned
under INID code 62.

(54) INPUT DEVICE

(67)  Aninputdevice that enables various operations
is proposed. A plurality of operating buttons (11) and di-
rection keys (12) are arranged in an upper surface (17g).
Lower surface buttons (31R, 31L) are arranged in a lower
surface (17a). The lower surface buttons (31R, 31L)
project downward from the lower surface (17a), have
pressing target surfaces (31a) to be pressed by a finger
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of a user, and are arranged such that the pressing target
surfaces (31a) are inclined with respect to a front edge
(10a) of the input device (1). The lower surface buttons
(31R, 31L) can be moved when the pressing target sur-
faces (31a) are pressed in a button rearward direction
as a direction along the lower surface (17a).
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Description
[Technical Field]

[0001] The presentinvention relatestoaninputdevice.

[Background Art]

[0002] Some input devices used to operate a game
device have a plurality of operating members such as
sticks, buttons, and direction keys. An input device of
PCT Patent Publication No. WO 2014/061362 has a right
grip and a left grip, and such operating members are
arranged in an upper surface and a front surface of a
front portion of each grip.

[Summary]

[0003] Recently, withimprovementsin processing per-
formance of game devices, diversification of movement
of game characters has become possible. Accordingly,
an input device of a game device may be desired to en-
able various operations.

[0004] An example of an input device proposed in the
presentdisclosure includes: a first operating member dis-
posed in an upper surface; and a second operating mem-
ber disposed in a lower surface. The second operating
member projects downward from the lower surface. The
second operating member has a pressing target surface
to be pressed by a finger of a user, and is disposed such
that the pressing target surface is inclined with respect
to an extending direction of a front edge of the input de-
vice. The second operating member can be moved when
the pressing target surface is pressed in a first direction
as a direction along the lower surface. With the input
device, the existence of the second operating member
enables more various operations than conventional. In
addition, the orientation of the pressing target surface
can be matched with movement of the finger of the user.
As a result, the user can operate the second operating
member smoothly.

[Brief Description of Drawings]
[0005]

[FIG. 1]

FIG. 1 is a perspective view illustrating an example
of an input device as an embodiment of the present
invention.

[FIG. 2]

FIG. 2 is a bottom view of the input device.

[FIG. 3]

FIG. 3 is a sectional view taken along a line Il
illustrated in FIG. 2.

[FIG. 4]

FIG. 4 is an enlarged view of FIG. 3.

[FIG. 5]
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FIG. 5 is a perspective view of a battery, a battery
holder holding the battery, and lower surface buttons
(operating buttons).

[FIG. 6]

FIG. 6 is a plan view illustrating relative positional
relation between the battery and a lower surface but-
ton (operating button), the plan view illustrating a cor-
ner of the battery and a pressing target surface of
the lower surface button which pressing target sur-
face is located below the corner of the battery.
[FIG. 7]

FIG. 7 is a side view of the input device.

[Description of Embodiment]

[0006] An inputdevice proposed in the present disclo-
sure will hereinafter be described. In the following, an
input device 1 illustrated in FIG. 1 and the like will be
described as an example. In the following description,
directionsindicated by Y1and Y2in FIG. 1 will be referred
to as a forward direction and a rearward direction, re-
spectively, and directions indicated by Z1 and Z2 in FIG.
1 will be referred to as an upward direction and a down-
ward direction, respectively. In addition, directions indi-
cated by X1 and X2 illustrated in FIG. 2 will be referred
to as a right direction and a left direction, respectively.

[General Outline]

[0007] The input device 1 is, for example, used to op-
erate a game device. The input device 1 can communi-
cate with the game device in a wired or wireless manner,
and transmits a signal corresponding to an operation per-
formed on the input device 1 (button operation or the like)
to the game device. The game device controls a game
on the basis of the signal received from the input device
1. The input device 1 may be used as an input device for
an information processing device different from the game
device.

[0008] As illustrated in FIG. 1, the input device 1 in-
cludes a right portion 10R and a left portion 10L. Oper-
ating members are arranged on a front side region of an
upper surface of the right portion 10R and a front side
region of an upper surface of the left portion 10L. Spe-
cifically, a plurality of operating buttons 11 (specifically,
four operating buttons 11) are arranged on the upper
surface of the right portion 10R. The four operating but-
tons 11 are arranged at end portions of a cross shape.
In addition, direction keys 12 that can be tilted in a radial
direction or slid in the radial direction are disposed on
the upper surface of the left portion 10L. In addition, the
input device 1 includes operating sticks 13 located be-
tween the right portion 10R and the left portion 10L. The
operating sticks 13 allow operations of tilting the operat-
ing sticks 13 in a radial direction thereof and operations
of depressing the operating sticks 13. The input device
1 includes an operating pad 18 located between the op-
erating buttons 11 and the direction keys 12. The oper-
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ating pad 18 includes a touch sensor. The input device
1 includes a central portion 10E located between a front
portion of the right portion 10R and a front portion of the
left portion 10L. The operating pad 18 is disposed in the
central portion 10E. Operating buttons 14 and 15 aligned
with each other in an upward-downward direction are ar-
ranged on a front surface of the right portion 10R. Simi-
larly, operating buttons 14 and 15 aligned with each other
in the upward-downward direction are arranged on a front
surface of the left portion 10L. The kinds and arrange-
ment of the operating members and the shape of the
input device are not limited to those of the example of
the input device 1.

[0009] The right portion 10R and the left portion 10L
each have a grip portion 10B. The grip portion 10B is
located in the rear of a region provided with operating
members such as the operating buttons 11, the direction
keys 12, or the like (horizontal region). In the example of
the input device 1, the grip portion 10B extends rearward
of a rear edge of the central portion 10E. The shape of
the input device is not limited to the example represented
by the input device 1. For example, the grip portion 10B
may not extend rearward of the rear edge of the central
portion 10E.

[0010] As illustrated in FIG. 1, the input device 1 in-
cludes a housing 17 constituting an exterior of the input
device 1. The above-described plurality of operating
members (the operating buttons 11, 14, and 15, the op-
erating sticks 13, and the direction keys 12) are arranged
in openings formed in the housing 17. A circuit board 52
(see FIG. 3) mounted with a control circuit for controlling
the inputdevice 1 and the like is disposed within the hous-
ing 17. In the example of the input device 1, the housing
17 is bilaterally symmetric with respect to a center line
C1oftheinput device 1in a left-right direction. The shape
of the housing 17 may not be bilaterally symmetric unlike
the example of the input device 1.

[Lower Surface Button]

[0011] As illustrated in FIG. 2, operating buttons 31R
and 31L are provided to a lower surface 17a of the input
device 1. In the example of the input device 1, a right
side operating button 31R and a left side operating button
31L are provided to the lower surface 17a. In the follow-
ing, the operating buttons 31R and 31L will be referred
to as "lower surface buttons." In addition, in description
common to both of the two lower surface buttons 31R
and 31L, a reference sign 31 is used for both of the two
lower surface buttons 31R and 31L.

[0012] Asillustratedin FIG. 3, the lower surface button
31 projects downward from the lower surface 17a of the
input device 1 (lower surface of the housing 17). The
lower surface button 31 has a pressing target surface
31a to be pressed by a finger of a user on the front side
of the lower surface button 31. In the example of the input
device 1, the pressing target surface 31a has an angle
61 substantially perpendicular to the lower surface 17a.
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The angle 61 (see FIG. 4) may be larger than 90 degrees,
or may be smaller than 90 degrees.

[0013] The lower surface button 31 moves when the
pressing target surface 31a is pressed by a finger in a
direction D1 (see FIG. 4) along the lower surface 17a. In
other words, as viewed from the lower surface of the input
device 1, the lower surface button 31 moves in the direc-
tion D1 along the lower surface 17a. As will be described
later, the lower surface button 31 is supported via sup-
porting shaft portions 32 (see FIG. 5), and moves along
an arc with an axis Ax1 (see FIG. 4) of the supporting
shaft portions 32 as a center of the arc.

[0014] The existence of such a lower surface button
31 enables more various operations than conventional.
It becomes possible, for example, to operate the lower
surface button 31 with a middle finger while operating an
operating member disposed on an upper surface 17g of
the input device 1 (operating stick 13, for example) with
a thumb or while operating an operating member dis-
posed on the front surface of the inputdevice 1 (operating
button 14 or 15, for example) with an index finger. As a
result, operability of an operation target (a game charac-
ter, for example) in the game can be improved.

[Orientation of Lower Surface Button]

[0015] Asillustrated in FIG. 2, the pressing target sur-
face 31a is oriented in a direction inclined with respect
to both the left-right direction and the front-rear direction
of the input device 1, and the lower surface button 31
moves in a direction inclined with respect to both the left-
right direction and the front-rear direction. Specifically,
the pressing target surface 31a of the lower surface but-
ton 31 operated by a right hand (lower surface button
31R on the right side) is oriented obliquely forward and
leftward as viewed from the lower surface of the input
device 1. That is, a straight line perpendicular to the
pressing target surface 31a extends obliquely forward
and leftward as viewed from the lower surface of the input
device 1. Then, when the pressing target surface 31a is
pressed by a finger, the lower surface button 31R on the
right side moves obliquely rearward and rightward as
viewed from the lower surface of the input device 1. Sim-
ilarly, the pressing target surface 31a of the lower surface
button 31 operated by a left hand (operating button 31L
on the left side) is oriented obliquely forward and right-
ward as viewed from the lower surface of the input device
1. Then, when the pressing target surface 31ais pressed
by a finger, the lower surface button 31L on the left side
moves obliquely rearward and leftward as viewed from
the lower surface of the input device 1. In the following
description, the direction in which the pressing target sur-
face 31a faces (direction D2 in FIG. 4) will be referred to
as a "button forward direction," and the direction in which
the lower surface button 31 is pressed and moved (di-
rection D1 in FIG. 4) will be referred to as a "button rear-
ward direction."

[0016] As illustrated in FIG. 2, the input device 1 has
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a front edge 10a along the left-right direction and a rear
edge 10b along the left-right direction. In the example of
the input device 1, the front edge 10a and the rear edge
10b are edges provided to the central portion 10E located
between the right portion 10R and the left portion 10L of
the input device 1. As viewed from the lower surface of
the input device 1, the pressing target surface 31a is in-
clined with respect to the front edge 10a. In addition, the
pressing target surface 31a is also inclined with respect
to the rear edge 10b. Further, the pressing target surface
31ais also inclined with respect to the center line C1 of
the input device 1 (line passing through a center in the
left-right direction and along the front-rear direction).
Specifically, a distance between the pressing target sur-
face 31a of the lower surface button 31R on the right side
and the front edge 10a is increased toward the center
line C1 of the input device 1. Similarly, a distance be-
tween the pressing target surface 31a of the lower sur-
face button 31L on the left side and the front edge 10a
is increased toward the center line C1 of the input device
1.

[0017] Due to such an inclined disposition of the lower
surface button 31, movement of the pressing target sur-
face 31a matches movement of a finger (a middle finger,
for example) that operates the lower surface button 31.
Thus, the user can operate the lower surface button 31
easily. The lower surface button 31 can move toward the
grip portion 10B in the direction inclined with respect to
both the left-right direction and the front-rear direction as
viewed from the lower surface of the input device 1.
[0018] As described above, the operating buttons 14
and 15 (see FIG. 1) are provided to the front surface of
the input device 1. The operating buttons 14 and 15 are
located forward of the lower surface button 31. Unlike
the pressing target surfaces 31a of the lower surface but-
tons 31R and 31L, pressing target surfaces (front surfac-
es) of the operating buttons 14 and 15 face straight for-
ward.

[Position of Lower Surface Button]

[0019] As described above, the input device 1 has the
lower surface button 31R disposed on the right side with
respect to the center line C1 and the lower surface button
31L disposed on the left side with respect to the center
line C1. As illustrated in FIG. 2, the lower surface buttons
31R and 31L are arranged so as to be symmetric with
respect to the center line C1. More specifically, the press-
ing target surfaces 31a of the two lower surface buttons
31R and 31L face inward as viewed from the lower sur-
face of the input device 1. That is, straight lines perpen-
dicular to the pressing target surfaces 31a extend toward
the center line C1. This arrangement of the lower surface
buttons 31R and 31L enables the user to operate the two
lower surface buttons 31R and 31L with, for example,
the middle finger of the right hand and the middle finger
of the left hand, respectively.

[0020] As described above, a plurality of operating
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members are arranged on the upper surface 17g of the
input device 1. In the example of the input device 1, as
illustrated in FIG. 1, the operating sticks 13, the operating
buttons 11, and the direction keys 12 are arranged. These
operating members are operating members for operating
an operation target (a game character, for example) dur-
ing execution of the game. Each of the left and right lower
surface buttons 31R and 31L is located on an opposite
side from these operating members in the upward-down-
ward direction. Specifically, as illustrated in FIG. 3, the
lower surface button 31R on the right side is located on
an opposite side from the operating stick 13 on the right
side, and the lower surface button 31L on the left side is
located on an opposite side from the operating stick 13
ontheleftside. More specifically, the lower surface button
31Rontheright side is located below a supporting mech-
anism 13alocated at a base portion of the operating stick
13 on the right side. Similarly, the lower surface button
31L on the left side is located below a supporting mech-
anism 13alocated at a base portion of the operating stick
13 on the left side. This arrangement of the lower surface
buttons 31R and 31L can improve stability of retention
of the input device 1 by the user.

[0021] Positional relation between the lower surface
buttons 31R and 31L and the other operating members
is not limited to that of the example of the input device 1.
For example, on the upper surface 17g of the input device
1, the operating sticks 13 may be arranged forward of
the operating buttons 11 and the direction keys 12. In
this case, the lower surface button 31R on the right side
may, for example, be located below the operating buttons
11. Similarly, the lower surface button 31L on the left side
may be located below the direction keys 12.

[Positional Relation between Lower Surface Buttons and
Grip Portions]

[0022] Asillustratedin FIG. 2, the lower surface button
31R on the right side and the lower surface button 31L
on the left side are arranged on the inside of the left and
right grip portions 10B. In other words, the lower surface
buttons 31R and 31L are separated from the left and right
grip portions 10B toward the center line C1. In the exam-
ple of the input device 1, the lower surface buttons 31R
and 31L are offset to the center line C1 side with respect
to a straight line L2 passing through a side surface of the
inside of the grip portion 10B as viewed from the lower
surface of the input device 1. This arrangement of the
lower surface buttons 31R and 31L facilitates gripping of
the grip portions 10B when the lower surface buttons 31R
and 31L are operated by the middle fingers, for example,
because the lower surface buttons 31R and 31L are sep-
arated from the left and right grip portions 10B.

[0023] As illustrated in FIG. 2, the grip portion 10B is
also inclined with respect to the center line C1. That is,
an extending direction D3 of the grip portion 10B (direc-
tion along the side surface of the grip portion 10B) is
inclined with respect to the center line C1. The pressing



7 EP 4 477 285 A1 8

target surface 31a of the lower surface button 31 is in-
clined more greatly than the grip portion 10B. That s, an
angle 82 formed between the straight line perpendicular
to the pressing target surface 31a and the center line C1
(see FIG. 2) is larger than an angle formed between the
extending direction D3 of the grip portion 10B and the
center line C1.

[0024] The arrangement of the lower surface buttons
31R and 31L is not limited to that of the example of the
input device 1. For example, the two lower surface but-
tons 31R and 31L may not be arranged so as to be bi-
laterally symmetric. For example, one lower surface but-
ton may be located forward of the other lower surface
button. In this case, the inclinations of the pressing target
surfaces 31a ofthe two lower surface buttons do nothave
to be the same. In addition, the input device may be of a
type operated by one hand. In this case, only one lower
surface button may be provided to the lower surface of
the input device.

[Inclination of Lower Surface and Position of Lower Sur-
face Button]

[0025] As illustrated in FIG. 4, a space S1 is formed in
the button rearward direction (direction D1) of the lower
surface button 31. The lower surface button 31 therefore
has an exposed surface 31b on an opposite side from
the pressing target surface 31a, the exposed surface 31b
being exposed from the housing 17. The user can place
a finger to be used at the time of operation of the lower
surface button 31 (the middle finger, for example) in the
space S1 when the user does not use the lower surface
button 31. This can prevent the middle finger from press-
ing the lower surface button 31 when an operation of the
lower surface button 31 is not intended.

[0026] As illustrated in FIG. 3, lower surfaces 17c of
rear portions of the right portion 10R and the left portion
10L (grip portion 10B) obliquely extend rearward and
downward. Inthe example of the input device 1, the whole
of the grip portion 10B is inclined downward with respect
to the upper surface 17g (see FIG. 1) provided with the
operating buttons 11, the direction keys 12, or the like.
A lowermost portion 17d of the lower surface 17c of the
grip portion 10B is located below a lower end 31f of the
lower surface button 31. Asiillustrated in FIG. 4, the lower
surface 17c of the grip portion 10B is separated from the
rear surface of the lower surface button 31 (exposed sur-
face 31b) in the button rearward direction, and the space
S1 is formed between the exposed surface 31b of the
lower surface button 31 and the lower surface 17c¢ of the
grip portion 10B as viewed in section of the input device
1. This structure enables the user to grip the grip portion
10B with, for example, the middle finger when the middle
finger is disposed on the rear side of the lower surface
button 31.

[0027] As illustrated in FIG. 4, the lower surface 17c
of the grip portion 10B extends downward while curving
froman edge 17e of an openingin which the lower surface

10

15

20

25

30

35

40

45

50

55

button 31 is disposed (opening formed in the housing
17). In addition, the exposed surface 31b of the lower
surface button 31 also curves. Specifically, the exposed
surface 31b extends while curving forward and down-
ward. The curving of the lower surface 17c¢ and the curv-
ing of the exposed surface 31b can secure the sufficient
space S1.

[0028] Asillustratedin FIG. 3, the lower surface button
31 is separated rearward from a front edge of the lower
surface 17a of the input device 1. Therefore, a front por-
tion of the lower surface 17a is located in the button for-
ward direction (direction indicated by D2 (FIG. 4)) with
respect to the lower surface button 31. In other words, a
front portion of the input device 1 (more specifically, the
central portion 10E) has a lower surface 17b located in
the button forward direction (direction indicated by D2
(FIG. 4)) with respect to the lower surface button 31. The
existence of the lower surface 17b enables the user to
press the pressing target surface 31a by moving the mid-
dle finger along the lower surface 17b.

[0029] As illustrated in FIG. 3, the lower surface 17b
of the central portion 10E extends obliquely forward and
downward from the position of the lower surface button
31. As described above, the lower surface 17c¢ of the grip
portion 10B extends obliquely rearward and downward
from the position of the lower surface button 31. The lower
surface button 31 is located between the lower surface
17c of the grip portion 10B and the lower surface 17b of
the central portion 10E. In other words, the lower surface
button 31 is located at an uppermost portion of the lower
surface 17c of the grip portion 10B as viewed in section
along the moving direction of the lower surface button 31
(thatis, in section of FIG. 3). This disposition of the lower
surface button 31 facilitates operation of the lower sur-
face button 31 in a state of gripping the grip portion 10B.
[0030] As described above, the lowermost portion 17d
of the lower surface 17c of the grip portion 10B is located
below the lower end 31f of the lower surface button 31
(see FIG. 3). The input device 1 also has a part located
below the lower end 31f of the lower surface button 31
in the front portion of the input device 1. For example, a
lower end 15a (see FIG. 7) of the operating button 15
provided to the front surface of the input device 1 is lo-
cated below the lower end 31f of the lower surface button
31. Therefore, when the input device 1 is placed on a
horizontal surface H1 (see FIG. 7), the input device 1 is
supported by the lower surface 17¢ and the lower end
15a of the operating button 15, and the horizontal surface
H1 does not touch the lower surface button 31. As a re-
sult, an external force can be inhibited from acting on the
lower surface button 31 during non-use of the input de-
vice 1.

[0031] Incidentally, it may not be the operating button
15 that touches the horizontal surface H1 when the input
device 1 is placed on the horizontal surface H1. For ex-
ample, a partlocated below the lower end 31f of the lower
surface button 31 may be formed in the front portion of
the housing 17.
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[Lower Surface Button Supporting Structure]

[0032] Asillustratedin FIG. 5, the lower surface button
31 has supporting shaft portions 32 in a base portion 31d
thereof. The supporting shaft portions 32 are located in-
side the housing 17, and are retained so as to be rotat-
able. The lower surface button 31 can therefore move
along an arc having the axis Ax1 of the supporting shaft
portions 32 as a center. This can simplify the supporting
structure of the lower surface button 31. In the example
of the input device 1, the supporting shaft portions 32
project from side portions of the base portion 31d of the
lower surface button 31. The input device 1 has stage
portions 54a that support the supporting shaft portions
32. The stage portions 54a are, for example, formed on
abattery holder 54 that holds a battery 53. The supporting
shaft portions 32 are sandwiched in the upward-down-
ward direction by holding portions (notillustrated) formed
on an inner surface of the housing 17 and the stage por-
tions 54a, and are rotatable between the holding portions
and the stage portions 54a.

[0033] The movingdirection ofthe lower surface button
31 (direction D1-D2in FIG. 5) is perpendicular to the axis
Ax1 of the supporting shaft portions 32. In the example
of the input device 1, the axis Ax1 of the supporting shaft
portions 32 is inclined with respect to both the front-rear
direction and the left-right direction of the input device 1.
In other words, the axis Ax1 of the supporting shaft por-
tions 32 is inclined with respect to the front edge 10a that
is along the left-right direction. In addition, the axis Ax1
of the supporting shaft portions 32 is inclined with respect
to the rear edge 10b that is along the left-right direction.
Due to such an inclination of the axis Ax1, movement of
the pressing target surface 31a matches movement of a
finger operating the lower surface button 31 (the middle
finger, for example). The user can therefore operate the
lower surface button 31 easily. In the example of the input
device 1, the axis Ax1 of the supporting shaft portions 32
of the lower surface button 31R on the right side extends
forward and rightward, and the axis Ax1 of the supporting
shaft portions 32 of the lower surface button 31L on the
left side extends forward and leftward. Hence, the axis
Ax1 of the supporting shaft portions 32 of the lower sur-
face button 31R on the right side and the axis Ax1 of the
supporting shaft portions 32 of the lower surface button
31L on the left side are inclined such that a distance ther-
ebetween increases toward the front.

[0034] Itis to be noted that the supporting structure of
the lower surface button 31 is not limited to that of the
example of the input device 1. For example, the support-
ing shaft portions 32 may be held by members different
from the housing 17 and the battery holder 54. In yet
another example, the supporting shaft portions (project-
ing portions) may be formed on a main body of the input
device 1 which main body supports the lower surface
button 31 rather than in the lower surface button 31. For
example, the supporting shaft portions may be formed
on the battery holder 54 or the housing 17. In this case,
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holding portions as recessed portions or holes into which
the supporting shaft portions are fitted may be formed in
the lower surface button 31. In yet another example, the
lower surface button 31 may be slidable in the direction
D1-D2 rather than moving along the arc having the sup-
porting shaft portions as a center. In this case, the input
device 1 may have a guide that guides the movement of
the lower surface button 31, and this guide may extend
in a direction inclined with respect to both the front-rear
direction and the left-right direction.

[Structure for Pressing Sensor]

[0035] As illustrated in FIG. 4, the pressing target sur-
face 31a of the lower surface button 31 is located below
the axis Ax1 of the supporting shaft portions 32, and
projects downward from the lower surface 17a of the
housing 17. The lower surface button 31 has a pressing
surface 31c. The pressing surface 31c is located within
the housing 17, and is separated from the axis Ax1 of
the supporting shaft portions 32 in the button rearward
direction (direction D1). The pressing surface 31c faces
upward. In other words, the pressing surface 31c faces
the circuit board 52 in the upward-downward direction.
[0036] AsillustratedinFIG. 4, asensor 55 for detecting
movement of the lower surface button 31 is disposed
within the housing 17. The sensor 55 is, for example, a
sensor that outputs a signal corresponding to an amount
of movement or a pressing force of the lower surface
button 31 (a pressure sensitive sensor, for example). In
this case, an information processing device such as a
game machine may perform processing corresponding
to the detected movement amount or the detected press-
ing force. In another example, a sensor that outputs a
signal corresponding to the movement amount or the
pressing force may be used as the sensor 55, and an
operation (on-off) of the lower surface button 31 may be
detected according to whether or notthe amountof move-
ment or the pressing force is larger than a threshold val-
ue. Inyetanother example, a switch that outputs an on/off
signal may be disposed as the sensor 55 in place of the
sensor that outputs a signal corresponding to the move-
ment amount or the pressing force of the lower surface
button 31. The sensor 55 is located above the pressing
surface 31c, and the pressing surface 31c and the sensor
55 face each other in the upward-downward direction.
When the pressing target surface 31a of the lower surface
button 31 is pressed in a direction along the lower surface
17b (direction D1), the lower surface button 31 moves
about the axis Ax1, and the pressing surface 31c presses
the sensor 55 upward.

[0037] The above-described supporting structure of
the lower surface button 31 can convert a force pressing
the lower surface button 31 (force in the direction D1)
into a force pressing the sensor 55 (force directed up-
ward). In addition, both the position of the pressing target
surface 31a to be pressed by a finger of the user and the
position of the sensor 55 can be made appropriate by
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adjusting a distance from the pressing target surface 31a
to the pressing surface 31c.

[0038] As illustrated in FIG. 4, in the example of the
input device 1, the pressing surface 31c is in contact with
the sensor 55 when the lower surface button 31 is at an
initial position (position illustrated in FIG. 4). In addition,
when the lower surface button 31 is at the initial position,
an end portion 31g of the lower surface button 31 is lo-
cated on an upper side of the edge 17e of the opening
formed in the housing 17. As a result of this, the lower
surface button 31 is retained at the initial position. When
a force pressing the lower surface button 31 is released
after the lower surface button 31 is pressed by the user,
the lower surface button 31 is returned to the initial po-
sition by the force of an elastic member included in the
sensor 55, for example. The input device 1 may have a
dedicated elastic member (a spring or a rubber, for ex-
ample) for returning the lower surface button 31 to the
initial position.

[Positional Relation between Battery and Lower Surface
Button]

[0039] The input device 1 includes the circuit board 52
(see FIG. 3) and the battery 53 (see FIG. 3) that stores
electricity to be supplied to various parts included in the
inputdevice 1. Asillustrated in FIG. 4, the pressing target
surface 31a of the lower surface button 31 is located be-
low the battery 53. In other words, as illustrated in FIG.
6, as viewed in plan of the battery 53 and the operating
button 31, a corner portion 53a of the battery 53 and the
pressing target surface 31a overlap each other. With the
arrangement of the battery 53 and the operating button
31, the position of the pressing target surface 31a can
be made appropriate while a size of the battery 53 is
secured.

[0040] Asillustratedin FIG. 4, the pressing surface 31c
of the lower surface button 31 is separated from the
pressing target surface 31a in the radial direction of the
supporting shaft portions 32, or in other words, in the
button rearward direction (the direction D1, or a direction
along the circuit board 52), and is formed at a position
beyond the corner portion 53a of the battery 53. The sen-
sor 55 is located at a position higher than a lower surface
53b of the battery 53. In addition, the pressing surface
31c is also formed at a position higher than the lower
surface 53b of the battery 53.

[0041] As illustrated in FIG. 3, in the example of the
input device 1, a plate-shaped battery holder 54 is dis-
posed on a lower side of the circuit board 52. The battery
53 is further disposed on the lower side of the battery
holder 54, and is held by the battery holder 54. Hence,
as illustrated in FIG. 4, the corner portion 53a of the bat-
tery 53 is located between the pressing target surface
31a of the lower surface button 31 and the circuit board
52.

[0042] In addition, in the example of the input device
1, as illustrated in FIG. 4, the sensor 55 is attached to
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the battery holder 54, and is separated downward from
the circuit board 52. The sensor 55 and the circuit board
52 are connected to each other via an electric cable 55b
(a flexible flat cable, for example) illustrated in FIG. 5.
Such a supporting structure of the sensor 55 can reduce
adistance between the sensor 55 and the operating but-
ton 31 as compared with a structure in which the sensor
55 is, for example, directly mounted on the circuit board
52. The sensor 55 may be directly mounted on the circuit
board 52 unlike the example of the input device 1. The
sensor 55 is attached by an attaching member 57 (see
FIG. 4) to a lower surface of the battery holder 54.
[0043] As described above, the two supporting shaft
portions 32 are formed in the lower surface button 31.
As illustrated in FIG. 6, the corner portion 53a of the bat-
tery 53 is located between the two supporting shaft por-
tions 32. Specifically, a recessed portion 31e is formed
in the base portion 31d of the lower surface button 31.
The recessed portion 31e opens upward and in the button
forward direction (direction D2 in FIG. 4). That is, the
recessed portion 31e opens toward the battery 53. The
two supporting shaft portion 32 of the lower surface but-
ton 31 are formed on sides opposite from each other with
the recessed portion 31e interposed therebetween. The
corner portion 53a of the battery 53 is included in the
recessed portion 31e.

[0044] The axis Ax1 of the supporting shaft portions
32 intersects the corner portion 53a of the battery 53 (see
FIG. 4). According to the positional relation between the
axis Ax1 and the battery 53, the position of the axis Ax1
is raised as compared with a case where the axis Ax1 is
located below the battery 53, for example. As a result, a
distance between the pressing target surface 31a and
the axis Ax1 can be increased, so that a moment occur-
ring in the lower surface button 31 when the user presses
the lower surface button 31 can be increased.

[Summary]

[0045] As described above, the lower surface buttons
31R and 31L are arranged in the lower surface 17a of
the input device 1. The lower surface buttons 31R and
31L project downward from the lower surface 17a. The
lower surface buttons 31R and 31L have the pressing
target surfaces 31a to be pressed by a finger of the user.
The pressing target surfaces 31a are disposed so as to
be inclined with respect to the front edge 10a of the input
device 1. The lower surface buttons 31R and 31L can be
moved when the pressing target surfaces 31a are
pressed in the button rearward direction as a direction
along the lower surface 17a. With the input device 1,
more various operations than conventional become pos-
sible. In addition, with the input device 1, the orientations
of the pressing target surfaces 31a can be matched with
movement of fingers of the user. As a result, the user
can operate the lower surface buttons 31R and 31L
smoothly.

[0046] In addition, the space S1is formed in the button



13 EP 4 477 285 A1 14

rearward direction with respect to the lower surface but-
tons 31R and 31L. With the space S1, the user can place
afinger used at the time of operation of the lower surface
button 31 (the middle finger, for example) in the space
S1 when the user does not use the lower surface button
31. This can prevent the middle finger from pressing the
lower surface button 31 when an operation of the lower
surface button 31 is not intended.

[Modifications]

[0047] The input device proposed in the present dis-
closure is not limited to the input device 1 described
above.

[0048] For example, the part located above the press-
ing target surface 31a of the lower surface button 31 (in
other words, the part disposed in the recessed portion
31e) may not be the battery 53. Specifically, a part such
as an integrated circuit (IC) chip mounted on the circuit
board 52 may be located above the pressing target sur-
face 31a. In this case, the positions of both the pressing
target surface 31a and the IC chip can be optimized by
forming the pressing surface 31c at a position beyond
the IC chip. As another example, the recessed portion
31e may not be formed in the lower surface button 31.
In this case, the axis Ax1 of the supporting shaft portions
32 may not intersect the battery 53. For example, the
axis Ax1 may be located below the corner portion 53a of
the battery 53, or may be separated from the corner por-
tion 53a of the battery 53 in a horizontal direction (direc-
tion along the circuit board 52).

[CLAUSES]

[0049] Example(s) of the present technology are de-
fined by the following numbered clauses:

[Clause 1] An input device comprising:

a first operating member disposed in an upper
surface; and

a second operating member disposed in a lower
surface;

the second operating member projecting down-
ward from the lower surface, having a pressing
target surface to be pressed by afingerofa user,
being disposed such thatthe pressing target sur-
face is inclined with respect to an extending di-
rection of a front edge of the input device, and
being capable of being moved when the press-
ing target surface is pressed in a first direction
as a direction along the lower surface.

[Clause 2] The input device according to clause 1,
wherein

a space is formed in the first direction with respect
to the second operating member.

[Clause 3] The input device according to clause 1,
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wherein

the second operating member includes a second op-
erating member on a right side and a second oper-
ating member on a left side.

[Clause 4] The input device according to clause 3,
wherein

the second operating member on the right side and
the second operating member on the left side are
arranged symmetrically with respect to a center line
along a front-rear direction.

[Clause 5] The input device according to clause 1,
further comprising:

agrip portion having a lower surface constituting
a part of the lower surface, wherein

the lower surface of the grip portion is located
in the first direction with respect to the second
operating member and bulges downward, and
the space is formed between the lower surface
of the grip portion and the second operating
member.

[Clause 6] The input device according to clause 1,
wherein

the second operating member includes a sec-
ond operating member on a right side and a sec-
ond operating member on a left side, the input
device includes a right grip portion located on
the right side with respect to a center line along
a front-rear direction and a left grip portion lo-
cated on the left side with respect to the center
line,

at least a part of the second operating member
on the right side is located nearer to the center
line than the right grip portion, and

at least a part of the second operating member
on the left side is located nearer to the center
line than the left grip portion.

[Clause 7] The input device according to clause 6,
wherein

the right grip portion has a side surface nearer
to the center line,

the left grip portion has a side surface nearer to
the center line,

the second operating member on the right side
is disposed so as to be offset toward the center
line from a straight line passing through the side
surface of the right grip portion, and the second
operating member on the left side is disposed
so as to be offset toward the center line from a
straight line passing through the side surface of
the left grip portion.

[Clause 8] The input device according to clause 1,
further comprising:
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a front portion on which a plurality of the first
operating members are arranged; and

agrip portion extending rearward and downward
from the front portion, wherein

the second operating member is located be-
tween a lower surface of the front portion and a
lower surface of the grip portion.

[Clause 9] The input device according to clause 1,
wherein

a plurality of the first operating members include
an operating stick, a direction key, or four oper-
ating buttons arranged at end portions of a
cross, and

the second operating member is located on an
opposite side from the operating stick, the direc-
tion key, or the four operating buttons in an up-
ward-downward direction.

[Clause 10] The input device according to clause 1,
further comprising:

a first part located forward of the second oper-
ating member and located below a lower end of
the second operating member; and

a second part located rearward of the second
operating member and located below the lower
end of the second operating member.

[Clause 11] The input device according to clause 1,
wherein

the second operating member is able to move along
an arc having an axis of a supporting shaft portion
supporting the second operating member as a cent-
er.

[Clause 12] The input device according to clause 11,
further comprising:

a sensor for detecting movement of the second
operating member, wherein

the pressing target surface is located below the
axis of the supporting shaft portion, and

the second operating member is separated from
the axis of the supporting shaft portion in the first
direction and has a pressing surface that press-
es the sensor.

[Clause 13] The input device according to clause 11,
further comprising:

a housing;

a sensor for detecting movement of the second
operating member; and

a part disposed within the housing, wherein
the pressing target surface is located below the
part,

the second operating member has a pressing
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surface for pressing the sensor, and

the pressing surface is separated in a radial di-
rection of the supporting shaft portion from a po-
sition of the pressing target surface beyond the
part.

Claims

An input device (1) comprising:

a first operating member (11, 12) disposed in an
upper surface (17g); and

a second operating member (31R, 31L) dis-
posed in a lower surface (17a);

wherein the second operating member is sup-
ported by a supporting shaft portion (32) defining
an axis (Ax1), the second operating member be-
ing movable about the axis, and the second op-
erating member comprises:

a pressing target surface (31a) located be-
low the axis and projecting downward from
the lower surface, the pressing target sur-
face bring pressable by a finger of a user to
move the second operating member about
the axis; and

apressing surface (31c) separated from the
axis and facing a sensor (55), the sensor
being pressable by the pressing surface
when the second operating member moves
about the axis.

2. Aninput device according to claim 1, wherein:

the pressing target surface is pressable by the
finger of the user in a first direction (D1) from a
front-side of the lower surface towards a rear-
side of the lower surface; and

the pressing surface is separated from the axis
in the first direction.

An input device according to claim 1 or 2, wherein
the second operating member is movable along an
arc having the axis of the supporting shaft portion as
the center.

An input device according to any preceding claim,
further comprising:

a housing (17); and
a circuit board (52) disposed within the housing
and connected to the sensor.

An input device according to any preceding claim,
wherein the sensor is one of a switch or pressure
sensitive sensor.
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An input device according to any preceding claim,
wherein the second operating member is disposed
such that the pressing target surface is inclined at
an angle (61) with respect to the lower surface.

An input device according to any preceding claim,
wherein the second operating member has an ex-
posed surface (31b) on an opposite side from the
pressing target surface and a space (S1) is formed
between the exposed surface and the lower surface.

An input device according to claim 7, further com-
prising:

a grip portion (10B) having a lower surface (17¢)
constituting a part of the lower surface (17a) of
the input device, wherein

the lower surface of the grip portion is located
in the first direction with respect to the second
operating member and bulges downward, and
the space is formed between the lower surface
of the grip portion and the second operating
member.

An input device according to any preceding claim,
comprising another second operating member (31R,
31L), wherein one of the second operating members
is on a right side of the input device and the other of
the second operating members is on a left side of
the input device.

An input device according to claim 9, wherein

the second operating member on the right side and
the second operating member on the left side are
arranged symmetrically with respect to a center line
(C1) along a front-rear direction.

An input device according to claim 10, wherein:

the input device includes a right grip portion
(10B) located on the right side with respect to
the center line (C1) along a front-rear direction
and a left grip portion (10B) located on the left
side with respect to the center line,

at least a part of the second operating member
on the right side is located nearer to the center
line than the right grip portion, and

at least a part of the second operating member
on the left side is located nearer to the center
line than the left grip portion.

An input device according to claim 11, wherein:

the right grip portion has a side surface nearer
to the center line,

the left grip portion has a side surface nearer to
the center line,

the second operating member on the right side
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is disposed so as to be offset toward the center
line from a straight line (L2) passing through the
side surface of the right grip portion, and

the second operating member on the left side is
disposed so as to be offset toward the center
line from a straight line passing through the side
surface of the left grip portion.

13. An input device according to any preceding claim,

further comprising:

a front portion on which a plurality of the first
operating members are arranged; and

agrip portion extending rearward and downward
from the front portion, wherein

the second operating member is located be-
tween a lower surface of the front portion and a
lower surface of the grip portion.

14. An input device according to any preceding claim,

wherein:

a plurality of the first operating members include
an operating stick, a direction key, or four oper-
ating buttons arranged at end portions of a
cross, and

the second operating member is located on an
opposite side from the operating stick, the direc-
tion key, or the four operating buttons in an up-
ward-downward direction.

15. An input device according to any preceding claim,

further comprising:

a first part located forward of the second oper-
ating member and located below a lower end of
the second operating member; and

a second part located rearward of the second
operating member and located below the lower
end of the second operating member.
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